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PRESENTATION OVERVIEW 

 Preprocessor Functions 
 Data QA 
 Data manipulations 
 Calculations 

 Projection Processor Functions 
 Generation calculations 
 Generation deficit units defined, if needed 
 Excess power redistribution-Two step process 
 Emission calculations 
 Outputs 

 Post Processors 
 Questions? 
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Preprocessor Functions 

 Need for preprocessing 

 Preprocessing allows improved projection outputs 

 Basic functions: 
 Hourly CAMD data update to remove non-EGUs 

 Examine data outliers 

 Sets up base year (BY) structure 

 Examines input files 
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Presenter
Presentation Notes
Need for preprocessing:	*large database	*assistance in ID’s problem data and problem unitsData outliers:  substituted data, incorrect units.  Gross load, steam load, heat input, emissionsBY structure:  	*hierarchy of units based on utilization, 	*hourly hierarchies based on fuel unit types and amounts of generation in BY	*BY partial year reporters	*BY generation data on hourly basis FY structure:	*FY growth data using growth rates, without distributing to unitsUAF: 	*3500+ units, will grow as BY transitions to 2011	*necessary data available	*unit level calculations like BY heat rates, maximum sizes, etcControls/Input Variables/etc:	*Basic structure and supplied data are as required by the program.



Preprocessor 

 Creates a 
preprocessor log 
file   
 Important for QA 
 Improves input files 

 
 Files from the 

preprocessor are 
fed to the processor 
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Presenter
Presentation Notes
Reviewing the preprocessor log is pretty important.We’ve found that certain issues raised preprocessor log must be addressed or the processor itself will crash. On the Virginia Linux system, the CONUS runs take about 4 hours for the preprocessor to finish.First click:   here is where the preprocessor handles those units without complete BY data (partial year reporters).  Important for states that are subject to the NBTP, mainly. Second click:  Program will calculate the BY heat rate of a unit.  This is a very important number, essentially a measure of the efficiency of a unit in converting fuel to power.  Can be adjusted by state representatives on a unit by unit basis.    Third click:  provides a profile for new units, which are assumed to be very efficient and will be utilized frequently.Fourth click:  calculates hour specific growth rates, based on new units, retired units, etc.



Projection Processor, Part 1 

 Calculates future generation 
 By region and fuel/unit type 

 Outputs are modular 

 Capacity deficit check 
 May generate generation deficit units 

 Treated as new units, with profiles 

 Grows all existing units based on hourly growth rates 

 Determines if there is excess generation in any hour 
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 Capacity check 
 GDUs 
 May require 

recalculation 
 

 Grow existing 
units for each 
hour of the year 

 
 Creation of Excess 

Generation Pool 
(ExGen) 
 
 
 

Projection 
Processor, Part 1 
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Presenter
Presentation Notes
First click:  checks for capacity needs.  Will create additional units if generation needs are not met.  Hour of capacity check is up to user in input variables file.  Second click:  generation of new units to meet deficit requirements (generation deficit units) necessitates recalculating many factors for growth rates.Third and fourth clicks:  existing units grown based on updated hourly specific growth ratesUnits cannot be operated at more than their capacity, so here the excess generation pool gets created.



 Distributes ExGen 
 Two step 

distribution 
 Optimal threshold 
 Maximum threshold 

 Activity for a unit 
depends on  
 Growth rates,  
 New units, 
 Retired units, 
 Capacity constraints 

on other existing 
units 

 

Projection 
Processor, Part 2 
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Presenter
Presentation Notes
First click:  optimal thresholdSecond click:  maximum threshold



 Spinning reserve 
check 

 Additional capacity 
available up to 
100% of largest 
unit on line 

 Sends up a red flag 
if reserve 
requirements are 
not met 

Projection 
Processor, Part 3  
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Presenter
Presentation Notes




 Calculates 
emissions 

 Compares state 
and regional 
emissions against 
supplied caps 

 Sends up a red flag 
caps are not met 

 Does not currently 
assign tool-
generated controls 
to ensure caps are 
met 

Projection 
Processor, Part 4  

X 
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Presenter
Presentation Notes
First click:  X on the generic controls.  Does not do that yet.  



Projection Processor Notes 

 Future year (FY) activity is firmly grounded in BY 
meteorology 

 Many FY estimates may be adjusted by region and 
fuel unit type bin in the input_variables  

 NonCAMD units may be included IF: 
 Hourly BY activity data in a CAMD-like format exists 
 AEO/NERC growth rates are applicable to the unit 

 Creates a processor log file   
 Output files are quite large (hourly data): 

 3,000-4,000 units, most with 8,760 hours of data; 
 Input and output files each several gigabytes (about 16 GB 

total) 
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Presenter
Presentation Notes
Takes 13-16 hours for projection processor to run on Virginia Linux systemA lot of knobs and buttons on the tool.NonCAMD units can be included, but it is labor intensive AND the BY hourly data must exist in a format that is similar to CAMD’s hourly format.The processor log file is very helpful in determining issues regarding unit and hourly information as well as general processor run information.Warning:  output files are quite large.  About 16 GB needed for inputs and outputs



Post Processors 

 Several have been developed 
 
 Aids in data review and trouble shooting 
 
 Output files are large, but can be manipulated in very 

interesting ways 
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Presenter
Presentation Notes
We had limited resources when developing this tool.  Most of the resources went to getting the preprocessor and projection code written.  Little left over for bells and whistles. So, various state staff and RPO staff have worked on a number of very useful post processors.Very helpful since there is so much data to review.Developed by Jin Lin of VA, Byeong Kim of GA, and Joseph Jakuta of OTCSome examples follow.



Graphical Post Processor  
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Presenter
Presentation Notes
Requires about 3-4 hours per region on the Virginia computer systemPlots every unit that operates in the future yearVery handy for finding units that have data anomalies



Graphical Post Processor  
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Presenter
Presentation Notes
Second page of graphical post processor



 ORIS/Unit ID 
 Facility Name, State, Region 
 Fuel/Unit Type 
 Activity Data 

 Annually and OS 

 Emissions Data 
 NOx, SO2 
 Annually and OS 

 Other data 
 Lat/longs 
 Retirement dates 

 May be used for 
QA 
 

 Can be 
manipulated into 
charts and 
spreadsheets 

 
 Compared with 

inventory 
estimates 

Enhanced Unit Activity File  
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Presenter
Presentation Notes
Requires less than 1 hour of computer time on the Virginia computer system for CONUS runs.Includes summation data on BY and FY for every unit in the input files.Very handy for finding units that have data anomalies, making comparisons to other inventories (NEI, SIP etc).



Pivot Table Options 
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BY vs FY Generation 

Presenter
Presentation Notes
GA came up with some novel ways of using the data in the enhanced unit activity file to drill down and make some interesting review slides.Here is an example that compares generation at the state level by various fuel/unit types.



Pivot Table Options, Facility Level 
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BY vs FY Annual NOx Emissions 

Presenter
Presentation Notes
The charting functions allow you to drill down to specific facilities.



Pivot Table Options, Unit Level 
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BY vs FY Annual NOx Emissions 

Presenter
Presentation Notes
Or, it allows you to drill all the way down to unit level at a particular facility.  Very useful for important emitters, those that are large or near sensitive air quality areas or both.
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Questions?  Comments? 
Thoughts? 
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